Origin of the liquid-liquid phase transition for trans-1,2-dichloroethylene observed by IR spectroscopy.
IR vibrational spectroscopy has been employed to study liquid-liquid phase transitions of trans-1,2-dichloroethylene (TDCE). The temperature dependence of the vibrational frequency, band absorbance, and band broadening has been analyzed in the temperature range of 293-237 K. All peaks show distinct increases in their absorbancies at the temperature of 246.7 K accompanied by a frequency shift and bandwidth changes. Weak H...Cl hydrogen bonding has been suggested as the explanation for the overall behavior in a wide temperature range, whereas the significant changes in the spectrum at 246.7 K are probably due to molecular ordering originating from electrostatic interactions. The transition is well described by the model of the cooperative formation of locally favored structures.